Promoter analysis of the fish gene of slow/cardiac-type myosin heavy chain implicated in specification of muscle fiber types.
Vertebrate skeletal muscles consist of heterogeneous tissues containing various types of muscle fibers, where specification of the fiber type is crucial for muscle development. Fish are an attractive experimental model to study the mechanisms of such fiber type specification because of the separated localization of slow and fast muscles in the trunk myotome. We examined regulation of expression of the torafugu gene of slow/cardiac-type myosin heavy chain, MYH M5 , and isolated an operational promoter in order to force its tissue-specific expression across different fish species via the transgenic approach in zebrafish and medaka. This promoter activity was observed in adaxial cell-derived superficial slow muscle fibers under the control of a hedgehog signal. We also uncovered coordinated expression of MYH M5 and Sox6b, which is an important transcriptional repressor for specification of muscle fiber types and participates in hedgehog signaling. Sequence comparison in the 5'-flanking region identified three conserved regions, CSR1-CSR3, between torafugu MYH M5 and its zebrafish ortholog. Analysis of deletion mutants showed that CSR1 significantly stimulates gene expression in slow muscle fibers. In contrast, deletion of CSR3 resulted in ectopic expression of a reporter gene in fast muscle fibers. CSR3 was found to contain a putative Sox family protein-binding site. These results indicate that the dual mechanism causing inhibition in fast muscle fibers and activation in slow muscle fibers is essential for slow muscle fiber-specific gene expression in fish.